Background: The Netherlands Nutrition Centre (NNC) recommends eating a daily breakfast preferably including products from five food groups. The aims of this study were to examine to what extent breakfast consumption among Dutch youngsters attending primary and secondary education (aged 10-19 years) is in accordance with these recommendations and whether breakfast habits differ among demographic subgroups. Methods: A cross-sectional study was conducted among 2404 youngsters at 71 schools in the Netherlands. All Dutch schools were stratified by educational level and province, and randomly ordered within the strata. Participants completed an online questionnaire at school including food frequency items and a 24-h recall. Results: The percentage of participants reporting to consume breakfast every day varied between 62.9 and 95.5 in different subgroups. Skipping breakfast was associated with being older, being a girl, attending vocational or senior general education and being of non-Dutch origin. Of the participants, <9% consumed products from five food groups as recommended. Participants especially ate products from the 'grain group', followed by the 'dairy group', the 'fats group', 'the liquids group' and the 'fruit/fruit juice group'. Bread, butter and milk were the most frequently consumed products and the majority chose healthy (i.e. low-fat) variants within food groups (i.e. wholemeal bread). Conclusion: Health promotion efforts should aim to stimulate breakfast consumption, particularly among vocational school students and adolescents of non-Dutch origin. Special attention should be given to breakfast quality. Future research should investigate whether better adherence to the recommendations of the NNC results in enhanced nutrient intake at breakfast.
Introduction

B
reakfast consumption after the long period of fasting during the night is important to maintain health, especially during early development in life. 1 Breakfast consumption decreases the risk that the lack of nutrients and energy is compensated for by consuming unhealthy snacks during the day. 2 As a result, eating breakfast can impact favourably on children's health and well-being, since it is related to higher overall diet quality and nutritional status, better body weight maintenance and lower plasma cholesterol levels. [2] [3] [4] Consuming breakfast also increases the ability to concentrate at school because it raises blood glucose levels and hence enhances cognition and learning. 5 This study aimed to assess whether breakfast consumption among children and adolescents attending primary and secondary education (aged 10-19 years) in the Netherlands is in accordance with the recommendations for a healthy breakfast by the Netherlands Nutrition Centre (NNC). In addition, we investigated whether breakfast habits differ among demographic subgroups.
According to the NNC, a healthy breakfast should be eaten every day. 6 Additionally, the NNC states that a breakfast should contain at least (wholemeal) bread or another fibrerich product (i.e. cereals). 7 Preferably, breakfast should consist of products from each of the five food groups in the so-called 'disc of five': (i) fruit and (low-sugar) fruit juice (fruit/fruit juice group); (ii) grains, in the case of breakfast (wholemeal) bread or cereals (grain group); (iii) dairy products, in the case of breakfast (low-fat) milk and milk products, cheese, meat products and eggs (dairy group); (iv) fats and oils, in the case of breakfast (low-fat) margarine (fats group) and (v) water, tea or coffee (without sugar) (liquids group). 6 Furthermore, a healthy breakfast should provide about 15% of the age-specific daily recommended energy intake. Breakfast should preferably also contain a maximum of nine energy percent (en%) of saturated fat and a minimum of 1.4 g fibre per 100 kcal. 7 Despite the positive effects of consuming a healthy breakfast, 'breakfast skipping' is highly prevalent among adolescents in the USA and Europe (10-30%). [4] [5] [6] [7] [8] As regards 'breakfast quality', previous studies in the USA found that energy intake at breakfast ranged from 275 to 669 calories and the contribution of fat to total energy ranged from 14 to 40%, indicating poor breakfast quality. This is in line with findings from European studies. 4 We identified 15 studies conducted in the last decade to assess breakfast habits among Dutch children and adolescents. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] However, most studies only focused on breakfast frequency, used different definitions and measures and did not assess breakfast content or actual product choice. Furthermore, most studies were local or regional studies and/or were conducted among specific age groups or educational level groups, and can therefore not be generalized to all Dutch youngsters.
The limitations of these previous studies underlined the need for a study providing a clear overview of the breakfast behaviour of Dutch children and adolescents. Such an overview can provide policy makers and health promoters with the right information about the need for interventions to improve unhealthy breakfast habits and in which risk groups unhealthy breakfast habits are more prevalent. In earlier studies in the Netherlands and abroad, skipping breakfast was found to be more prevalent among girls, older children and adolescents, children from lower socio-economic status and children of fathers with only secondary education. 4, 8, 9, 21, 22 The specific research questions addressed in this study were: (i) What percentage of children and adolescents eat breakfast every day? (ii) From which of the five food groups do youngsters consume products? (iii) Which specific products do youngsters eat for breakfast? (iv) To what extent is breakfast consumption in accordance with the recommendations of the NNC? (v) Are there differences in breakfast habits between demographic subgroups (in terms of age, gender, educational level, ethnicity, level of urbanization and socioeconomic position [SEP])?
Methods
Design, sample and procedure A cross-sectional design was used, in which participants were recruited through schools. Schools from a list of all primary and secondary schools in the Netherlands were divided into strata to ensure that the final sample had enough regional variation and consisted of a sufficient number of participants from each educational level. Primary schools (grades 7 and 8) comprised the first stratum. For each of the 12 provinces, secondary schools were divided into four strata based on educational level: university preparatory education (six grades), senior general secondary education (five grades), the theoretical levels of preparatory secondary vocational education (four grades) and the practical levels of preparatory secondary vocational education (four grades). Within the strata, the schools were randomly ordered. We aimed to recruit two schools of each educational stratum in each of the 12 Dutch provinces.
The data collection took place between June and December 2008. The schools were contacted by phone and teachers of Personal Care or Biology were asked to participate in the study by recruiting at least one class of each grade to complete an online questionnaire. Additional information about the procedure was sent by e-mail or post. The study was exempt from ethical review according to prevailing Dutch standards, because the study was considered to be low-risk, participation was voluntary and completion of the questionnaire was considered to be equivalent to assent by students.
Measures
A maximum of 5 min was needed to complete the online questionnaire. 'Demographic characteristics' that were measured included age, gender, country of birth of the participant and each of the parents, place of residence and postal code. Breakfast was defined as any food or drinks consumed before the first school break. 'Breakfast frequency' was measured by two items, using the food frequency method; one asking participants on how many days per week they habitually ate breakfast at home and one asking on how many days per week they took breakfast with them, when not consuming breakfast at home. The food frequency method was also used to measure 'Breakfast quality'. Participants were asked to indicate, on a list of the five food groups, from which of the groups they habitually ate any items (e.g. bread, milk). Participants who indicated consuming different breakfasts on week versus weekend days completed two lists, i.e. one for week days and one for weekend days. To measure breakfast frequency and quality'on the morning of the assessment', a 24-h recall was used. Participants were again presented with a list of food groups and asked to indicate from which groups they had consumed any items that morning. Subsequently, they were directed to a list of specific products belonging to the chosen groups and asked to indicate the products they had consumed (e.g. wholemeal bread, yoghurt). For some products they were also asked to further specify the type of product (e.g. semi-skimmed yoghurt, low-fat margarine) or answer that they did not know this.
Statistical analysis
A dichotomous variable (Dutch origin or not) was created based on the definition of ethnic minorities by Statistics Netherlands, that is, having at least one parent born abroad. 23 Information about the division of Dutch municipalities into five urbanization rate categories was used to recode place of residence into the variable 'level of urbanization' (1 = rural to 5 = very highly urbanized). 24 Postal code was recoded into the variable 'SEP', based on a factor score (range -4 [high] to 4 [low]) calculated over four indicators of SEP for all Dutch postal code areas. 25 The SEP variable was divided into tertiles (low-intermediate-high).
Summing the breakfast frequency at home and on the way yielded a new variable, 'total breakfast frequency'. Two new variables, breakfast quality on weekdays and weekend days, were created, indicating from how many of the recommended five food groups respondents habitually ate items. Additionally, 10 new dichotomous variables were created, indicating whether participants habitually consumed any items from the recommended five food groups on week days and weekend days.
Data were analysed using SPSS 15.0. Descriptive statistics were used to describe key participant characteristics and subgroup results on the different outcome measures. A multiple logistic regression analysis using the Enter method was conducted to determine correlates of daily breakfast consumption with age, gender, educational level, ethnicity, level of urbanization and SEP as categorical independent variables. Contrasts of the correlates were tested by repeating the analysis, using a different reference group for every categorical variable each time. Similar logistic regression analyses were conducted to determine correlates of consuming products from a food group or not, and correlates of having consumed key products (wholemeal bread, semi-skimmed milk and low-fat margarine) at breakfast that morning. P values of <0.05 were considered to be statistically significant.
Results
Response and participants
During the recruitment period, we managed to contact a total of 239 schools, 121 of which (50.6%) agreed to participate in the study. However, 50 of the schools were not able to participate, which means that the final response was 28.5% (71 schools). The sample consisted of 16 primary schools, 15 schools offering the practical level of vocational education, 12 schools offering the theoretical level of vocational education, 13 schools offering senior general education and 12 schools offering university preparatory education.
The study population included 2404 participants with a mean age of 13.4 years, ranging from 10 to 19 years (table 1). The participants were not equally distributed over the age groups. As expected, the number of older adolescents was relatively low, as in some types of school pupils receive their diploma when they are aged 15 or 16 years. Girls were slightly overrepresented in the sample 26 (56%) and the participants were more or less equally distributed over the different Breakfast habits of Dutch youngsters educational levels. Almost 20% of the participants belonged to ethnic minorities, which means that the sample was representative of the Dutch population. 27 Participants living in a very highly urbanized area were somewhat underrepresented compared with the other four levels of urbanization. 26 The mean factor score of SEP in our sample was close to the mean national score. Missing values were not replaced before conducting the analyses. However, no significant differences in terms of the dependent variables were found between participants with missing values and the entire sample.
Frequency of daily breakfast consumption
The frequency of (daily) breakfast consumption in the different subgroups varied between 61.2 (for participants attending the practical level of vocational school) and 92.8% (for participants aged 11 years) (table 2, part a). In the total sample (uncorrected for overrepresentation of certain subgroups), 80.9% reported that they had breakfast every day, and <3% never had breakfast. Skipping breakfast was significantly associated with being older, being a girl, attending vocational education or senior general education and being of non-Dutch origin (table 2, part a).
Consumption of products from the five food groups
On week days, 3.2% of the participants consumed products from none of the five food groups, 15.3% consumed products from one group, 26.7% from two groups, 30.2% from three groups and 19.5% from four groups, whereas 5.2% reported consuming products from all five food groups, as recommended. On weekend days, 3.2% consumed products from none of the food groups, 14.6% from one group, 23.9% from two groups, 28.7% from three groups, 20.8% from four groups and 8.7% from all five groups. Participants especially ate products from the 'grain group', followed by the 'dairy group', the 'fats group', the 'liquids group' and the 'fruit/ fruit juice group' (see overall consumption in table 3).
We identified specific subgroups consuming significantly less from particular food groups (table 3) . The younger the participants were, the less they consumed from the 'liquids group'. Fewer boys than girls consumed products from the 'fruit/fruit juice group' on weekend days and from the 'liquids group' on week and weekend days. Vocational education students were less likely to consume products from the 'grain group', 'dairy group' and 'fats group' than participants attending the other educational levels. Fewer participants of non-Dutch origin than of Dutch origin consumed products from the 'dairy group' and 'fats group', whereas fewer participants of Dutch origin consumed products from the 'liquids group' on weekend days. The more urbanized the area participants lived in, the lower their consumption from the 'fats group'. Fewer intermediate SEP participants than low SEP participants consumed products from the 'liquids group' on week days.
Actual product choice at breakfast on the morning of assessment Our findings showed that 1.8% of the participants had not consumed anything at breakfast the morning before completing the questionnaire. Among the most frequently eaten products were brown bread (46.9%), low-fat margarine (18.0%), chocolate sprinkles (17.1%), and cheese (14.5%). Semi-skimmed milk (22.5%), fruit juice (14.1%) and tea with sugar (12.1%) were the most common liquids (table 4) .
Some key products were consumed significantly less in specific subgroups (table 2, part b). Fewer primary and vocational school students and fewer participants of nonDutch origin than of Dutch origin consumed wholemeal bread. The more urbanized the area participants lived in, the lower their consumption of wholemeal bread, low-fat margarine and semi-skimmed milk. Fewer vocational school students and fewer participants of non-Dutch origin than of Dutch origin consumed low-fat margarine and semi-skimmed milk. Fewer low SEP participants than intermediate SEP participants consumed semi-skimmed milk.
Discussion
The current study aimed to assess whether breakfast consumption among Dutch children and adolescents is in accordance with the recommendations for a healthy breakfast by the NCC, and whether breakfast habits differ between subgroups. A total of 80.9% of participants reported consuming breakfast every day. Of the total <3% indicated never having breakfast, whereas almost 2% had skipped breakfast within the preceding 24-h period. Previous studies among Dutch youngsters found higher numbers of breakfast skippers, ranging from 3.3 to 24.7% depending on study population characteristics. 9, 11, 13, 14 Although the higher numbers of daily breakfast consumers found in our study could be attributed to differences in methodology and research population, breakfast consumption among children and adolescents in the Netherlands may also have increased over the past 10 years. However, a recent Dutch study among adolescents aged 12-15 years in Rotterdam schools reported only 56.4% of the participants to be daily breakfast consumers. 20 In this Rotterdam study, though, >50% of the participants attended vocational education and 50% belonged to ethnic minorities, which may greatly decrease the total percentage of breakfast consumers, since our study and previous studies identified vocational education students and ethnic minorities as risk groups for not consuming breakfast every day. 4, 8, 15, 18 With regard to breakfast quality, the current study showed that the majority of the participants did not consume a breakfast including products from all five food groups. Of the total <9% consumed products from all five groups and thus complied with the advices of the NNC. Additionally, almost half of the sample consumed products from no more than two food groups. These results indicate that the advice to consume products from all five food groups may not be realistic for youngsters to comply with. Further research should therefore assess whether consumption according to the advices increases breakfast quality or not, which may indicate if the NCC should revise their advices. However, adherence to some advices appears to be realistic, since participants tended to consume products belonging to the healthier category (wholemeal bread, semi-skimmed milk, low-fat margarine) when they consumed products from a specific food group. Moreover, about 80% of the participants did consume products from the grain disc, as recommended. Comparison of our findings with those of other studies is difficult. Only two studies in the Netherlands have assessed breakfast quality in the past 10 years. Martens et al. 28 reported quality of breakfast at the level of nutrient intake among the specific group of vocational school students aged 12-14 years. Poort et al. 29 did assess breakfast quality, but instead of the recommended five food groups, they used different recommendations.
Comparison with international studies shows that the present findings on breakfast quality seem to be consistent with the negative trend in nutrient intake at breakfast. 4 This study also tried to provide an overview of risk groups as regards breakfast frequency and quality. Our study identified younger participants, girls, vocational school students and participants of ethnic minorities as the most important target groups for interventions to improve breakfast frequency. With regard to breakfast quality, our study found that vocational school students, participants of ethnic minorities and participants living in a more urbanized area need extra attention, since they consume less from one or more of the food groups and/or consume less of the key products. The risk groups our study identified are largely in line with previous research, which was limited to breakfast skipping. 4, 8, 9, 15, 18, 29, 30 A strength of the current study was the use of two dietary assessment methods, the food frequency method and the 24-h recall method, to measure breakfast frequency as well as quality. Almost all previous studies used one of the two methods, whereas the current study adjusted for the limitations of both methods by combining them. Secondly, this study assessed breakfast frequency as well as breakfast quality, whereas most previous studies lacked information about the quality of the breakfast. Thirdly, in contrast to earlier studies, we defined breakfast in our study questionnaire, to ensure that we only assessed relevant intake.
Some limitations must be acknowledged as well. Since analyses were based on cross-sectional data, the results cannot Table 2 Frequency of daily breakfast consumption and consumption of wholemeal bread, low fat margarine and semi-skimmed milk among all subgroups and multivariate tests of subgroup differences (n = 2279) a: Significant contrasts if P < 0.05. The numbers in parentheses after the independent variables correlate with the numbers used to provide the significant contrasts.
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by guest on February 20, 2014 http://eurpub.oxfordjournals.org/ Downloaded from reveal trends in breakfast behaviour. 31 Second, the results are based on self-reported breakfast behaviour and may therefore be subject to memory and recording errors. However, the combination of two self-reported measures was included to adjust for possible memory bias. Third, due to difficulties in recruiting schools for participation, the results of the current study may not be representative of the entire target population, since certain subgroups may have been too small.
Our findings have important implications for the field of health promotion. Despite the possible increase in overall breakfast frequency, health promotion efforts should still be aimed at stimulating daily breakfast consumption among specific subgroups identified in our study. Moreover, our study shows that breakfast 'quality' needs serious attention as well. Health promotion efforts should aim to increase the consumption from the grain group, especially among vocational school students. Consumption from the other food groups should be stimulated among the entire target group. So far, there is no clear overview of intervention programmes to stimulate breakfast consumption in the Netherlands. It is our impression that most initiatives are regional and often aimed at lower age groups. Moreover, effect evaluations have been very limited. 28, 32 Further research should examine whether better adherence to the recommendations of the NNC results in enhanced nutrient intake at breakfast. Additional research is also necessary to further assess personal and environmental determinants of breakfast behaviour.
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Key points
Earlier studies assessed frequency of breakfast consumption, but did not take quality in terms of consumed food groups into account. Our study provides an overview of breakfast behaviour among a representative sample of Dutch children and adolescents, whereas previous studies were limited to specific subgroups. We identified specific subgroups in which unhealthy breakfast habits are more prevalent. Our study provides current and detailed information regarding breakfast consumption habits, breakfast quality and compliance with the NNC recommendations, which can inform policy makers and health promoters about the need for interventions to improve unhealthy breakfast habits. a: Significant contrasts if P < 0.05. The numbers in parentheses after the independent variables correlate with the numbers used to provide the significant contrasts. Other foods a a: These products were eaten by <5% of the total population.
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